Developmental expression of FXPRLamide neuropeptides in peptidergic neurosecretory cells of diapause- and nondiapause-destined individuals of the cotton bollworm, Helicoverpa armigera.
The diapause hormone (DH)-pheromone biosynthesis activating neuropeptide (PBAN) gene encodes five neuropeptides, DH, PBAN, alpha-SGNP, beta-SGNP, and gamma-SGNP (subesophageal ganglion neuropeptide). All share the C-terminal pentapeptide FXPRLamide sequence and are produced in the subesophageal ganglion (SG). Expression of the DH-PBAN gene in the central nervous system of embryonic, larval, pupal, and adult Helicoverpa armigera (Har) was studied using in situ hybridization, whole-mount immunocytochemistry, and competitive ELISA. Both Har-DH-PBAN mRNA and protein are localized in the mandibular, maxillary, and labial cell clusters of the SG and a pair of ventral midline neurons of each thoracic ganglion. The FXPRLamide titers in hemolymph are significantly higher in diapause-destined larvae during the fifth and sixth instar than in similar nondiapause-destined individuals. In contrast, the FXPRLamide titers in diapause-destined pupae are significantly lower than in nondiapause-destined pupae. The results from immunocytochemistry and in situ hybridization are consistent with changes of FXPRLamide titers as measured by ELISA. These data suggest that the expression of DH-PBAN might be correlated with diapause induction at the larval stage of diapause-destined individuals and continuous development at pupal stage of nondiapause-destined individuals. Thus, the DH-PBAN gene may play an important regulatory role in aspects of insect development besides diapause termination and pheromone biosynthesis. The transport pathways of FXPRLamide neuropeptides suggest that humoral route is involved in their regulation of development.